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Abstract 
Forensic engineering and its significance from the perspective of history, its importance in the interdisciplinary 
context. Disciplines involved with their findings in expert assessment. Questions of expert activities at present. 
Technical and legislative aspects of expert activities. Personality factors in expert activities and their reflection in 
expert assessment. The influence of human factor involved in the causes giving rise to exposed situations which 
entail the origin of expert assessment. The importance of personality factors. Assessment of the reliability of the 
human factor, i.e. the probability of correctly performing the required activities during a given period of time or a 
situation which may give rise to chain reactions that lead to mistakes of human factor. Human reliability, or more 
precisely human mistakes as a very complex and unpredictable parameter. When assessing it, it is therefore 
necessary to understand the fact that this is not an isolated step or a single decision, but a set of causes, influences 
and factors (including their mutual combinations) that make up the overall reliability. 
Possibilities of applying forensic engineering into practice. Defects of expert assessment and their consequences. 
The most common and the most recent faults occurring in expert assessment. 
1. Introduction 
Forensic engineering and its potential from the perspective of solving risk situations. Possibilities of applying 
forensic engineering in practice, especially in the context of forensic expertise. The emphasis on the importance of 
the human factor in relation to errors that are almost always caused by a human and lead to a number of 
shortcomings and neglect in practice. This paper points out the importance of human factor in risk assessment and 
risk analysis in the form of forensic expertise.  
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2. Forensic engineering, its significance from the historical point of view and in the 
interdisciplinary context 
From the historical point of view the need for expert evidence has only arisen with the development of such areas 
of human activity to which this evidence appertained. Only when some of them reached levels that were no longer 
comprehensible by the judge, did the need to invite an explanation of an expert arose. The concept of “an expert“ 
starts to appear at the break of 19th century, with the development of science and technology. However, the view 
that expert is an assistant to court is still widely accepted. On the contrary, the situation nowadays is such that state 
authorities, most frequently courts, take forensic expertise as a clear indication on the basis of which they decide the 
dispute with the parties involved trying to challenge the forensic expertise. As a consequence one case can generate 
several expert assessments.   
Forensic engineering can be classified as a technical discipline or more precisely as one of applied technical 
sciences where the main focus is on investigating the causes, the course and consequences of negative technical 
phenomena in various fields. These phenomena are objectively analysed, interpreted and clarified for the 
proceedings purposes before the state authorities, most often in criminal and civil proceedings. 
In terms of current development the interdisciplinarity is becoming increasingly important. Basically, here 
combine seemingly disparate scientific fields that have good theoretical basis. The main task of the forensic 
engineering scientific development now is mainly the construction of new specific disciplines while maintaining the 
quality the theoretical foundations of the original disciplines. 
3. Scientific fields involved with their findings on expert assessment  
Expert assessment requires knowledge of social sciences, especially the theory of knowledge (gnoseology) and 
causality, with a significant need for background in legal sciences (procedural and substantive) since this is an area 
where the expert must distinguish between the legal and the expert area. Therefore the expert cannot address legal 
issues arising from his or her expert task. The area of economic sciences is often linked, as the expert task is often 
assigned by the state authority that requires not only clarification of the causes of negative technical phenomena and 
the options for remediation, but also a quantitative evaluation of the resulting situation, most often a calculation of 
financial loss. It may be a secondary task, but it is often included in the main questions of the expert task. In the 
framework of all disciplines of forensic engineering the basic knowledge of medical disciplines is also important 
and a technical expert should be able to understand how this specialist can help in clarifying the technical problem. 
These sciences, in principle, affect each area of forensic engineering. 
The existence of feedback is an important feature of forensic engineering because objective understanding of the 
real causes of a failure (accident) with all its implications represents the most effective tool preventing repetition of 
that mistake. Feedback is carried out in several ways: 
 
• By submitting a proposal to proceeding and the forensic expertise simultaneously; 
• During the work of the expert who is usually highly qualified in his field; 
• Many of the experts are university teachers or comprehensive secondary school teachers who can 
implement their findings immediately in tuition. 
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The main formal task of the expert, especially in technical fields consists in their ability to interpret the subject 
issue in forensic expertise to a form that is understandable for the authorities involved in that proceeding and also 
for stakeholders engaged in the outcome of the proceeding. Furthermore, the work of the expert must be consistent 
with the principles of procedural management in the matter, mainly with the civil procedure code, criminal 
procedure code and the administrative code. 
4. Forensic engineering and the importance of the human factor  
The position of an expert in legal proceedings is defined by law and so is forensic expertise, which is one of the 
means of evidence. Quality and professional level of the expertise is influenced by a range of factors related to the 
personality of the expert, such as professional competence, expertise, skills and abilities, including other personality 
dispositions such as intuition, creativity and frustration tolerance. Personality factors are therefore major factors 
contributing to the success of expert activity. It is true in this case that the expert is acknowledged as a personality 
forming a psychological unit, a unique personality which is specific and individual, whose formation is affected by 
internal influences and influences of the social environment. Thus forensic expertise is greatly influenced by 
personality traits of the expert, including errors resulting from personality dispositions. Each expert specifies a given 
expert problem, which is affected by cognitive mapping function - in accordance with the personal construct theory, 
presented by E.C.Tolman, (1955), stressing the importance of arrangement of perceived information and events 
from the external environment and their influence on further processing by the entity. Cognitive maps as internal 
images of events together with the influence of psychological processes shape the formation of internal images of 
behaviour and this internal image is an important factor in the internal management of organisms, it is also a source 
of internal stability and contributes to better information and decision making. Findings of cognitive theory of 
personality significantly affected the knowledge of the importance of the influence of stimuli, interpretation of target 
behaviour, knowledge of basic dimensions of personality and cognitive abilities by means of factor analysis (Cattel, 
R. B., Eysenck, H., Spearman, C.), which are further used in the assessment and investigation of errors of human 
factor. On the other hand, experts themselves are those subjects who struggle to identify errors in areas of other 
human factor that their expert assessment focuses on.  
No incident or accident arises spontaneously, but through failures and emergence of errors in human behaviour. 
Attention of an expert concerning expert assessment of more common situations should be paid to errors caused by 
the human factor, as no event and no technical equipment can do without human interaction and efficiency of all 
human activity is influenced mainly by individual factors (personality traits - mental and physical) and external 
factors (situational, social and technical). "Experience and statistics show that only a very small percentage of 
incidents and accidents is in fact due to purely technical reasons and the vast majority of these incidents have their 
roots in the lack of reliability of functional human factor" (Novak, 2002). 
 
The first ideas of assessing the reliability of human factor date back to the early beginnings of the scientific 
management development, logically relating to the performance and management of the work process. Later, in 
connection with the occurrence of dangerous accidents in the area of chemical and nuclear technologies, the focus 
shifted to these areas giving rise to a whole series of research studies exploring attention and properties of attention 
(focus, selectivity, fluctuations) and emergency response, assessment of practical skills and workers’ abilities. The 
results of these studies, however, are mainly applied in these areas and in the implementation of health and safety 
guidelines to prevent errors in the work process. From this perspective, the human factor reliability issues are dealt 
with in the 90s of 20th century by the PHEA methods (Predictive Human Error Analysis) and HTA (Hierarchical 
Task Analysis) designed to predict and reduce human errors affecting human performance in a working system 
primarily in the manufacturing industry (nuclear power plants, petrochemical industry, chemical industry and oil 
industry), i.e. in those areas where there is the greatest risk of dangerous accidents with large-scale devastating 
impacts. For this reason the methods of prevention in the field of risk analysis used were preliminary hazard analysis 
PHA (Preliminary Hazard Analysis), Hazard Analysis Systems (SHA) and Subsystem Hazard Analysis (SHA) and 
Operating and Support hazard Analysis (OSHA) to identify hazard and to reduce risk during all modes of using and 
maintenance of the system, again used mainly in industry and in connection with emergencies. 
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The findings of cognitive psychology have contributed to a new view of a human in situations of understanding and 
behaviour management. The theory of errors from the perspective of cognitive psychology is based on the failure of 
the process of mental activity, which does not lead to the expected result, which is not caused by other random 
effect. Thus are distinguished errors known as “slip“(wrong execution of an operation caused by incorrect 
perception or attention error), “lapse“ (omission), “mistake“ (fault) and conscious, i.e., intentional rule violation. 
Based on this research, SRK model (Skill, Rules, Knowledge) has been developed representing a classification of 
errors based on skills, rules and knowledge and GEMS model (Generic Error Modelling System) designed for the 
detection of cognitive errors resulting from information processing, improper use of internal schemes and their 
evaluation, when a routine activity leads to incorrect evaluation. Both of these models, complemented by the 
concept of insight into the situation, create a new theoretical SA model (Situation Awareness), allowing to assess the 
level of perception of the elements of the situation, understand the situation and predict the future state of the 
situation. These models are currently widely applied in situations requiring flexibility of decision-making processes, 
such as air transport, but presently, due to its density and risk level also automobile traffic, freight, passenger traffic 
etc. 
 
Increasingly complex technological devices require superior human interaction with the technical system and 
increase the proportion of mental burden over the physical. Mental states are subject to a number of changes 
(exhaustion, illness, intoxication by various substances and drugs, lack of sleep, etc.) that significantly affect mental 
performance and generation of errors and incorrect behaviour. The study of the human factor reliability is based on 
error analysis as an instant human state caused by failure of some of its functions leading to adverse events, where 
failure is seen as a deviation from the desired state, which applies to job description or performance schedule 
completion. Errors, however, accompany people in activities outside performance carried out for an organization, 
e.g. when driving a car, which is an individual activity linked with a high accident rate. Unfortunately, in the 
individual context expert assessment has mostly focused on technical and situational areas so far. 
A starting point to analyse causes of traffic accidents lies in analysis of:  
 
a) the human factor and its inner disposition to errors,  
b) environmental influences, a situation,  
c) the triggering events that set the accident in motion. 
 
This procedure, which is a highly analytical and complex assessment of the situation, professionally leads to risk 
analysis, which should be an essential part of expert assessment. Even in cases of forensic expertise of technical 
nature, the expert should give their opinion about the assessment of the human factor reliability from the perspective 
of cognitive psychology. 
5. Defects of expert assessment and their consequences 
Expert activities in the Czech Republic are specifically regulated by the Act No. 36/1967 Coll. (Current version 
No. 444/2011 Coll.) and Decree No. 37/1967 Coll. Current version. The most common formal defects involve not 
including finding or judgement, which represent two mandatory parts of a forensic expertise. Expert clause, 
signature and imprint of expert seal must be attached. An expert must be authorized to provide forensic expertise in 
a particular field. One of frequent methodological defects lies in experts building on incomplete or technically 
unacceptable documentation, particularly when they do not warn about a situation and do not try to complete 
documentation. Another drawback lies in incomplete solutions of technical expert issues, particularly in connection 
with the expert questions asked. The main methodological problem then consists in the expert resolving legal 
questions instead of the specific technical one even though the expert is not entitled to comment on the legal issues. 
Another problem in assessing the technical area appears to be omission of the assessment of human error and error 
analysis on the human side as one of the most common causes of an event which is the subject of expert assessment.  
As a result of these defects and shortcomings the state authority primarily challenges the expert to justify the 
forensic expertise, and if need be to complete it. If this measure does not lead to a satisfactory result, another expert 
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or professional institute is assigned to work out a new (or revised) expertise instead and the expert may be given a 
warning by the state authority. 
This leads to procrastination of hearing a case and increased costs. Expert assessment in technical areas focuses 
mainly on technical and situational factors with less attention drawn to the analysis of errors of the human factor. 
Conclusion 
Forensic engineering and the need for historical expert evidence in the context of human activity. Highlighting 
the importance of the human factor in relation to errors that cause a variety of events or accidents. The importance 
of findings of cognitive psychology and creation of hazard analysis methods and situation models. Highlighting the 
importance of human factor in expert assessment and the importance of interdisciplinarity, i.e. convergence of 
knowledge in the field of technical and social sciences to make expert assessment complex and objective.  
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